The diversity, relative importance, canopy height and cover of plant species in the Kwame Nkrumah University of Science and Technology (KNUST) Botanic Garden were evaluated in five 1-ha plots using a stratified random sampling technique in order to build an understanding of its floristic composition and structure in two distinct parts of the garden (cultivated and uncultivated). We recorded 184 species which belonged to 146 genera, 51 families and six growth forms. The most dominant tree species in the garden were Elaeis guineensis Jacq., Hevea brasiliensis (Willd.) Muell.-Arg. and Parkia biglobosa (Jacq.) G. Don. with a combined importance index of 60.09 (20 % relative importance). The differences in importance value indices of species between the cultivated and uncultivated areas of the garden were statistically insignificant (p > 0.05), suggesting the presence of conducive growth environments for plants in both areas. The most dominant families were Fabaceae, Moraceae, Arecaceae and Euphorbiaceae whilst trees were the most predominant growth forms (62.5 %). Average crown height and percentage canopy were 28.8 ± 8.81 m and 66.4 ± 8.26 % respectively. These results show the floristic richness of the KNUST botanic garden and underscore the garden's potential as a centre for ex-situ conservation beside its traditional roles in education, research and recreation.
INTRODUCTION
Botanic gardens hold documented collections of living plants for the purposes of scientific research, conservation, aesthetic appreciation and education (Willis, 2004) . According to the Botanic Garden Conservation International (BGCI, 2005) , botanic gardens and arboreta together maintain over four million living plant collec-of Science and Technology (KNUST) Botanic Garden, University of Ghana Botanic Garden, University of Cape Coast Botanic Garden, Aburi Botanic Garden and the Bunso Arboretum.
The KNUST Botanic Garden is the third largest (12.9 ha) in Ghana and is also listed among the 2000 botanic gardens and arboreta of the world BGCI, 2005) . The garden has played significant roles in education, research and recreation since its establishment in 1960. This garden, although perceived to be floristically rich (containing tropical palms, timbers and medicinal plants as well as specialised collections of exotic plants), lacks carefully compiled and up-to-date data on the flora. This knowledge gap does not only undermine the effective functioning of the garden, but also fails to depict modern practices and trends in botanic garden management. In most modern botanic gardens, the specialized collections of plants are scientifically arranged, labelled and documented (Willis, 2004) .
The rapid disappearance of genetic resources, particularly from the wild, has clearly made botanic gardens important centres for ex-situ conservation of the world's biological diversity (Smith et al., 2004) . Understanding of the floristic composition and structure of botanic gardens is thus of primary importance in identifying essential elements of plant diversity, protecting threatened and economic species, monitoring the state of the garden and ultimately in the planning and implementation of biological diversity conservation (Tilman, 1988; Ssegawa and Nkuutu, 2006) . A systematic floristic inventory is also essential for monitoring the spatial and temporal dynamics that may occur in the garden as a consequence of natural and anthropogenic disturbances (Bhatt et al., 1994) .
This study was generally aimed at generating a comprehensive list of plant species in the KNUST Botanic Garden as well as determining the structure of the vegetation. The data gathered is expected to highlight the floristic richness of the garden and serve as baseline information for further research into strategies for the sustainable management of the garden.
MATERIALS AND METHODS Sampling Sites and Design
The study was conducted in the KNUST Botanic Garden located at the heart of the KNUST campus. Two distinct areas are easily recognizable in the garden: a cultivated area, where most of the plants have been introduced deliberately to enrich the flora; and an uncultivated area which is largely without any introductions of plants and can be described as a secondary forest. Based on this, a stratified random sampling design was employed to locate five 1-ha plots (three in the cultivated and two in the uncultivated) for the study. The plots were demarcated with the help of a field compass and the edges marked with pegs and flags. (Begon et al., 1996; Cox, 2002) were also calculated for the trees, shrub and herb layers of the five plots as follows:
where, p i = proportion of the ith species Ln p i = natural log of pi E = evenness or equitability S = species richness
Determination of Canopy Cover and Height
The percentage canopy cover of each hectare plot was determined using a spherical densiometer. Four readings from the four cardinal directions were taken at four different points to obtain an average for each plot. Average canopy height was obtained by measuring the height of ten trees using a clinometer.
Statistical Analysis
Analysis of variance (ANOVA) was performed on the important value indices of species to investigate if any significant difference existed among them. The GenStat Discovery Edition 2 (VSN International Ltd, Hemel Hempstead, UK) software was used, assuming a significance level of 5%.
RESULTS AND DISCUSSION Floristic Composition of the KNUST Botanic Garden
A total of 184 plant species distributed into 146 genera, 51 families and six growth forms/habits were identified within the five 1-hectare plots sampled in the garden (Table 2) , a summary of which is given in Table 1 . The list of species obtained is clearly not exhaustive, considering the fact that the data collected could not have been independent of the sample size (Richards, 1996) vis-à-vis the total area of the garden. It however, reflects the diverse composition of the flora in the garden. Apparently, most of the species had become established in the garden as a result of deliberate introductions and successful natural recruitments. The large number of species identified in this study, including 66.3 % natives and 33.7 % exotics (Hutchinson and Dalziel, 1963; Hawthorne, 1990) , demonstrates that conditions prevalent in the garden are conducive to plant growth.
In general, tree species diversity was highest at the cultivated portions (H 1 = 3.34 ± 0.45) than the uncultivated portions (H 1 = 2.66 ± 0.85) of the garden (Table 1) . This is attributable to the high species richness of the former and the less equitable distribution of individual trees in the latter. For instance, the pararubber plant -Hevea brasiliensis (Willd. ex Juss.) Muell.-Arg. -alone accounted for approximately 50 % of all trees in the uncultivated area of the garden. Unlike the cultivated areas, the vegetation in the unculti- (Fig. 1) . The remaining species had IVs below 10. The important value indices of the species differed significantly (df = 117, p < 0.001). This supports the observation that some species were more dominant in the Fabaceae was the most species-rich family (24 species), followed by Moraceae, Arecaceae (Palmae) and Euphorbiaceae with 18, 15 and 12 species respectively. The 47 remaining families together had a total of 115 species (62.5 % of species identified in the garden), with as many as 25 families recording single species each (Table 2 , Fig. 2 ). With respect to the number of individuals, however, the importance or dominance was highest in the Arecaceae, followed by Euphorbiaceae, Fabaceae and Moraceae, in decreasing order (Fig. 2) . The dominance of Arecaceae (Palmae) is largely attributable to the wide distribution of E. guineensis in the garden. On the other hand, the epiphytic habit of most of the species of Moraceae, and their preference for specific host trees (Munoz et al., 2003) , may explain the fewer number of individuals recorded for this family. It is noteworthy that, apart from being naturally large (Langenheim and Thimann, 1982; Watson and Dallwitz, 2002) , most of the species in these families (except those of Arecaceae) are native tropical plants which can thrive under tropical conditions.
The species identified in the botanic garden naturally fell into six growth forms or habits namely trees, broadleaf herbaceous plants, shrubs, epiphytes, grasses/sedges and climbers/ lianas. The trees were the most diverse growth 
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Species Individuals form, accounting for 62.5 % of all species encountered in the garden, whilst epiphytes and grasses/sedges were the least common (Fig. 3) . The ground layer of the cultivated part of the garden is regularly mowed to create opportunities for recreation, retreats and other end-uses. This practice appeared to have had a negative impact on the shrub composition of the garden as observed in portions of the cultivated area where no shrub was recorded (Table 1) . On the contrary, availability of light, resulting mainly from the sparse spatial distribution of trees (Riffell and Gutzwiller, 1996; Pabst and Spies, 1998) coupled with the increasing accessibility to humans, appeared to have impacted positively on the herb diversity in the cultivated areas.
Vegetation Structure of the Garden
The diameter (basal area), height and percentage cover of trees in the KNUST Botanic Garden were measured to emphasize their importance in The mean values of all three attributes were high (Table 1) , suggesting the predominance of mature closed forest vegetation in the garden. Mean canopy cover and diameter of trees in the uncultivated part of the garden (71 % and 99.75 cm respectively) were higher compared to the cultivated, again indicating the relatively less anthropogenic interventions in the former part of the garden (Table 1) . Canopy height was however higher in most parts of the cultivated area (23 -44 m) than the uncultivated area (24 m). Some emergents, including Ricinodendron heudelotti (Baill.) Pierre ex Pax. and Entandrophragma candollei Kosipo, were common, again indicating the mature nature of the vegetation.
CONCLUSION
The study produced a comprehensive but incomplete list of plant species including medicinal plants, timbers, edibles/spices and other com- 
Growth form
Percentage of species mercial plants. This will serve as a good reference list for future studies aimed at understanding or monitoring the spatio-temporal dynamics of vegetation in the KNUST botanic garden. It will also be a good baseline data for the development of a plant resource database for the garden. Further, with their important value indices determined, it will be easier to prioritize the species for conservation or management. The high numbers of both native and exotic plant species recorded in this study sufficiently demonstrates the garden's potential as an ex-situ conservation centre besides its traditional roles. In this regard, propagules of species locally extinct or threatened from some habitats could be obtained from the garden for reintroduction into the wild and vice versa due to the prevailing equable growth conditions. 
